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LOW PROFILE SUPPORT SYSTEM FOR DEVICE RACK-MOUNTING 

Cross-Ref erence to Related Application 
This is a continuation of co-pending United States 
patent application serial no, 09/556,228, filed on April 
24, 2 000, which is hereby incorporated herein by reference 
for all that it discloses. 



Field of Invention 
This invention relates to rack-mount systems in 
general and more specifically, to a rack-mount storage 
10 system having a low profile device support structure. 

Background 

Different types of rack-mount storage systems exist 
and are being used to mount single or multiple devices in 
equipment cabinets. For example, such systems are 

15 commonly used in research/laboratory settings to hold 
various types of test equipment such as signal generators, 
oscilloscopes, computers, etc. 

A typical rack-mount storage system may include an 
equipment cabinet having a device opening therein and a 

2 0 support structure for supporting devices in that equipment 
cabinet. Commonly used support structures include shelves 
or platforms for holding the devices or rail systems for 
slidably receiving the devices. 

On some occasions, the devices may be mounted in the 

25 equipment cabinet prior to shipment. Therefore, the 
support structure must be designed to handle those 
situations in which a fully configured equipment cabinet 
is shipped. Stated differently, the support structure and 
cabinet must provide the structural strength and rigidity 

30 required to support the weight of the devices mounted in 
the equipment cabinet both at rest and during shipment. 

Conserving and minimizing vertical height space is an 
important design criterion for rack-mount storage systems. 



Often, if not always, the more vertical height that is 
required to mount a device in an equipment cabinet, the 
more costly the rack-mount storage system is to the end- 
user. According to EIA (Electronic Industries 
5 Association) , the applicable rack-mount standard for 
measuring vertical height space is ANSI/EIA RS-310-C. 
Under this standard, vertical height space is allocated in 
increments of 1.75" for the industry standard 19" rack- 
mount cabinet for electrical products. Obviously, 
10 vertical height space can quickly add up when using this 

^ incremental approach. 

O 

Q Partly in an effort to provide for the above- 

mentioned conditions, a rack-mount storage system has been 
HI developed in which a full -width shelf is used to support 

.""1 15 the weight of the devices. Since the shelf needs to have 
B sufficient thickness to support the weight of the devices 

y both at rest and during shipment, the shelf is usually 

provided with a substantial thickness which occupies 

SI 

valuable vertical height space. Thus, although rack-mount 
rU 2 0 storage systems of this type do work and are currently 
being used, the continuing need to conserve valuable 
vertical height space places significant limitations on 
such rack-mount storage systems. 

In another effort in part to meet the above-mentioned 

25 conditions while conserving vertical height space, another 
rack-mount storage system has been developed. In this 
second rack-mount storage system, a first, usually half- 
width device is secured to a secondary component . The 
secondary component may comprise either a second device or 

30 a frame approximating the size of the second device. The 
secondary component bridges the gap between the mounted 
first (e.g., half-width) device and the opposite side of 
the equipment cabinet. The first device and secondary 
component are fastened to one another and are designed 
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such that together they provide the necessary structural 
integrity to support the weight of the devices both at 
rest and during shipment. Although the foregoing 
arrangement may conserve vertical height space, rack-mount 
storage systems utilizing this secondary component method 
are not the most convenient and cost conscious approach. 
Indeed, this type of rack-mount storage system has 
numerous drawbacks. For example, by requiring the 
secondary component when only one device is to be 
installed, this system is impractical. Second, this rack- 
mount storage system requires the device chassis and the 
secondary component to possess sufficient strength to 
support the weight of the devices both at rest and during 
shipment. Third, this design requires the fastening 
method to possess significant structural strength. 
Fourth, this rack-mount storage system requires the first 
device to be unfastened from the secondary component, a 
rather cumbersome process, whenever a device is to be 
removed or installed. All of these drawbacks lead to 
increased costs and decreased convenience. 

Consequently, a need exists for a rack-mount storage 
system having sufficient strength and rigidity to support 
the weight of a device or devices both at rest and during 
shipment. Ideally, the rack-mount storage system would 
support the device or devices mounted in the equipment 
cabinet yet recjuire no additional vertical height space 
for structural support. If achieved, a shorter equipment 
cabinet might be selected which could not otherwise be 
used if additional vertical height space were necessary to 
mount the devices in that equipment cabinet. 
Alternatively, additional space might be available for 
mounting other devices in the equipment cabinet. 

Summary of the Invention 
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A rack-mount storage sv^^em according to one 
embodiment of the present irivention may comprise an 
equipment cabinet that defines at least one device opening 
therein. A first device sazed to be received by the first 
device opening defines/a first mounting pathway therein. 
The first device has j£ chassis that is sized to receive at 
least one compone^ of the first device and that also 
defines at least/a portion of the first mounting pathway. 
A support spar/sized to be received by the first mounting 
pathway and l^ing sized to engage said equipment cabinet, 
engages the first mounting pathway and the equipment 
cabinet Jto support said first device in the equipment 
cabinet/^ 

Brief Description of the Drawing 
Illustrative and presently preferred embodiments of 
the invention are shown in the accompanying drawing in 
which : 

Figure 1 is a perspective view of the rack-mount 

storage system according to the inventions- 
Figure 2 is a perspective view showing the support 

spar engaged with the mounting pathway in the devices- 
Figure 3 is a perspective view showing the engagement 

of the support spar and spacer sleeve with a mounting rail 

provided on the equipment cabinets- 
Figure 4 is a side view of the curved support spar; 
Figure 5 is an overhead plan view of the rack-mount 

storage system with the top of the equipment cabinet 

removed to show the arrangement of the device and support 

spars- 
Figure 6 is a perspective view showing two devices 

connected together and the support spar extending through 

both devices; and 

Figure 7 is a perspective view showing two devices 
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connected together being supported by a support spar 
located near the top surface of each device. 

Detailed Description of the Invention 
A rack-mount storage system 10 according to one 
preferred embodiment of the present invention is shown in 
Figure 1 and may comprise an equipment cabinet 12 sized to 
receive one or more components or devices 16 and 36. The 
devices 16 and 3 6 are supported within the equipment 
cabinet 12 by a support spar 2 0 that extends between the 
first and second sides 28, 30 of the equipment cabinet 12. 
Each of the devices 16, 36 is provided with a respective 
mounting pathway 18, 3 8 (Figures 2 and 6) therein that is 
sized to receive the support spar 20. Since the support 
spar 20 is carried within the first and second mounting 
pathways 18, 38, and since the first and second mounting 
pathways 18, 38 are recessed within their respective 
devices 16, 36, the support spar 20 supports the first and 
second devices 16, 36 within the equipment cabinet 12 
without adding additional height to either device 16 or 
36. That is, the arrangement is such that the support 
spar 2 0 does not extend downwardly beyond the bottom 
surfaces 24 and 82 of the respective devices 16 and 36. 

With reference now primarily to Figure 2, the first 
device 16 .utilized in one preferred embodiment of the 
present invention may comprise a tape autochanger device 
of the type known in the art, although other devices may 
also be used. Regardless of the particular function of 
the device 16, device 16 may be provided with a housing or 
chassis 4 8 suitable for holding the various systems and 
components (not shown) that may be contained within the 
first device 16. By way of example, in the embodiment 
shown and described herein, the chassis 4 8 comprises a 
generally rectangularly shaped structure having a top 
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surface 22, a bottom surface 24 and two opposed sides or 
surfaces 21 and 23. The first device 16 may also be 
provided with a front panel or escutcheon 2 7 which may be 
fastened to the equipment cabinet 12 in the manner that 
5 will be described in greater detail below. The chassis 48 
may also be provided with a first channel member 56 
therein which, together with the bottom surface 24 of the 
chassis 48, defines the first mounting pathway 18. The 
first mounting pathway 18 may comprise a generally 
10 rectangular cross-section, although other shapes are 
possible . 

The support spar 2 0 may comprise an elongate member 
sized to be received by the first mounting pathway 18 
provided in the first device 16. The support spar 20 has 

15 a length 40 (Figure 4) that is sufficient to allow the 
support spar 20 to extend substantially between the first 
and second sides 28, 3 0 of the equipment cabinet 12. For 
example, in the embodiment shown and described herein, the 
support spar 2 0 extends between first and second mounting 

20 rails 32 (Figure 5) and 34 (Figures 3 and 5) which are 
affixed to the first and second sides 28, 30, 
respectively, of the equipment cabinet 12. See Figure 5. 
Thus, the device 16 is directly supported on the one side 
by the first mounting rail 32 and on the other side by the 

25 spar 20 and, ultimately, by the second mounting rail 34, 
as is best seen in Figure 5. 

Referring back now to Figure 1, the equipment cabinet 
12 may be provided with a second device 36 that is sized 
to fit between the first device 16 and the second side 98 

30 of the device opening 14 defined by the equipment cabinet 
12, although such a second device 36 is not required. By 
way of example only, the second devices 36 also may 
comprise a tape autochanger, although other devices could 
also be used. If such a second device 36 is to be 
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provided/ it is also supported by the support spar 2 0 by- 
way of the engagement of the support spar 2 0 with the 
second mounting pathway 3 8 provided in the second device 
36. Alternatively, and as will be described in greater 
detail below, if such a second device 3 6 is not provided, 
a spacer sleeve 52 may be positioned over the support spar 
20 to assist in holding the first device 16 against the 
first mounting rail 32. See Figures 2 and 3. 

The device 16 may be mounted within the equipment 
cabinet 12 by first sliding the support spar 20 through 
the first mounting pathway 18 of the first device 16 and, 
optionally, the spacer sleeve 52. With the support spar 
20 and optional spacer sleeve 52 in place, the assembly 
may be inserted into the opening 14 in the equipment 
cabinet 12 so that the first device 16 and the spacer 
sleeve 52 rest upon the first and second mounting rails 32 
and 34 provided in the equipment cabinet 12 . The 
arrangement is such that the device 16 is supported on the 
one side by mounting rail 32 and on the other side by the 
support spar 20 and mounting rail 34, as best seen in 
Figure 5. The support spar 20 may be vertically 
constrained (i.e., held against) the first and second 
mounting rails 32, 34 by side tabs 76 which may be 
provided on the first and second mounting rails 32, 34. 
Optionally a pair of fasteners 78 may be used to secure 
the spar 20 to the rails 32, 34. The first device 16 may 
be further secured to the equipment cabinet 12 by 
attaching the first front panel 27 of the first device 16 
to the first flange section 64 with the fastener 88 
(Figures 2, 3 and 5) . 

Removing the single device 16 is equally convenient. 
As a first step in the removal process, a user (not shown) 
would first remove the fastener 88 from the front panel 27 
of device 16, if such a fastener 88 is used. Removal of 
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the fastener 88 disengages the front panel 27 from the 
first flange section 64 of cabinet side 28. The user 
would then remove the fasteners 78 (if fasteners 78 are 
used) to free the spar 20 from the mounting rails 32 and 
34 . The assembly may then be removed from the equipment 
cabinet 12 by sliding the entire assembly outwardly from 
the opening 14. Lastly, the support spar 20 may be 
removed from the first mounting pathway 18 and the spacer 
sleeve 52 , Because the present invention does not require 
any other components for mounting the first device 16 
within the equipment cabinet 12, the cumbersome process of 
fastening/unfastening the first device 16 and any other 
secondary components is avoided. 

The present invention also offers easy installation 
of multiple devices in the equipment cabinet 12 . For 
example, when two devices 16 and 36 are to be mounted in 
the opening 14 provided in the equipment cabinet 12 , the 
support spar 20 is first inserted through the first and 
second mounting pathways 18, 38 of the first and second 
devices 16, 36, respectively. With the support spar 20 in 
place, the first and second devices 16, 36 are inserted 
into the opening 14 in equipment cabinet 12, ultimately 
resting on the first and second mounting rails 32 and 34 
attached to the sides 28 and 30 of equipment cabinet 12. 
When properly positioned within the equipment cabinet 12, 
the support spar 20 is vertically constrained (i.e., held 
in position against the first and second mounting rails 32 
and 34) by the side tabs 76 provided on the first and 
second mounting rails 32 and 34. Optionally, one or more 
fasteners 78 may be used to secure the support spar 20 to 
the first and second mounting rails 32 and 34. The first 
device 16 may be further secured to the equipment cabinet 
12 by securing the front panel 27 of the first device 16 
to the first flange section 64 of side 28 with the 
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fastener 88 (Figures 2, 3 and 5). Likewise, the second 
device 36 may be further secured to the equipment cabinet 
12 by securing the front panel 2 9 of the second device 36 
to the second flange section 66 of side 30 with a fastener 
5 90 (Figure 6) . 

Removal of multiple devices (e.g., 16, 36) is equally 
convenient in that it first involves disengaging the first 
and second front panels 27, 29 from the first and second 
flange sections 64, 66, respectively, removing the 

10 fasteners 78 (if used) , and by sliding the support spar 20 
horizontally from under the side tabs 76. Next, the first 
and second devices 16, 36 may be removed from the 
equipment cabinet 12. The support spar 20 may be removed 
from the first mounting pathway 18 and the second mounting 

15 pathway 38 if necessary. 

A significant advantage of the present invention is 
that the support spar 2 0 supports the first and second 
devices 16 and 36 within the equipment cabinet 12 without 
requiring any additional height. Thus, the amount of 

2 0 vertical height space that is needed to mount a device in 
the equipment cabinet 12 is determined by the height of 
the device only and not by the support structure. This 
important design feature of the present invention may 
allow a shorter equipment cabinet to be selected which 

25 could not otherwise be used if additional vertical height 
space were necessary to mount devices in that equipment 
cabinet. Alternatively, the additional vertical height 
space may be used to mount devices in the equipment 
cabinet . 

30 Another advantage of the present invention is the 

ease with which a single or multiple devices can be 
installed or removed from the equipment cabinet 12 . The 
present invention uses a minimal number of parts to 
provide the necessary structural support for mounting the 
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devices. By using fewer parts, the process of installing 
and removing the devices is greatly simplified and much 
more convenient than designs requiring a greater number of 
parts . 

5 Still yet another advantage of the present invention 

is that it requires less structural rigidity of the 
chassis of the device or devices because the support spar 
2 0 provides the necessary structural support for the 
device or devices. Moreover, the present invention also 
10 allows for the later installation of additional devices 
when only a single device is mounted in the equipment 
O cabinet 12, thereby providing a level of convenience not 

^ previously realized. 

H Having briefly described the rack-mount storage 

m 

15 system 10, as well as some of its more significant 
yj features and advantages, the various embodiments of the 

a 

Q rack-mount storage system according to the present 

invention will now be described in detail. However, 
before proceeding with the description, it should be noted 

O 20 that while the rack-mount storage system 10 is shown and 

m 

described herein as it could be used to support one or two 
"half-width" devices (e.g., 16, 36) within the equipment 
cabinet 12, it could also be used to support a single, 
less than full -width device (not shown) . In still another 

25 application, full -width devices (not shown) could also be 
supported. Of course, the rack-mount storage system 10 
could also be used to support several devices in a 
vertical (i.e., stacked) arrangement in the equipment 
cabinet 12, as would be obvious to persons having ordinary 

3 0 skill in the art after having become familiar with the 
details of the present invention. Moreover, it should be 
noted that while the present invention is shown and 
described herein as it could be used in conjunction with 
a standard EIA rack-mount cabinet, other types of cabinets 
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may also be used. Accordingly, the present invention 
should not be regarded as limited to the particular 
components and configurations shown and described herein. 

With the foregoing considerations in mind, the rack- 
mount storage system 10 according to one preferred 
embodiment of the present invention is shown in Figure 1 
and may include an equipment cabinet 12 having a device 
opening 14 therein that is sized to receive one or more 
devices (e.g., devices 16, 36). The equipment cabinet 12 
may comprise a top side 35 and a bottom side 37, The 
equipment cabinet may further include a first side 2 8 and 
a second side 3 0 which support spar 2 0 engages to support 
one or more devices within the device opening 14 . The 
first side 28 may be provided with a first flange section 
64 (Figures 2, 3 and 5) . Similarly, the second side 3 0 
may be provided with a second flange section 66 (Figures 
3 and 5) . The first side 28 may also include a first 
mounting rail 32 (Figure 5) affixed to the first side 28 
of the equipment cabinet 12. Likewise, the second side 30 
may include a second mounting rail 34 (Figures 3 and 5) 
affixed to the second side 30 of the equipment cabinet 12. 
The first and second mounting rails 32, 34 may be affixed 
to the first and second sides 28, 30, respectively, by 
securing the first and second mounting rails 32, 34 to the 
first and second flange sections 64, 66, respectively, 
with a suitable fastener 67, such as screws, rivets, 
adhesives, formed tabs and hooks, brackets, etc. 

Each of the first and second mounting rails 32, 34 
may be provided with a side tab 76 that captures the top 
surface 86 of the support spar 2 0 (Figures 3 and 5) . By 
capturing the top surface 86 of the support spar 20, the 
side tabs 76 prevent the support spar 2 0 from moving 
upwardly away from the first and second mounting rails 32, 
34. That is, the side tabs 76 vertically constrain the 
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spar 20. 

With reference to Figure 1, the device opening 14 may 
comprise top, bottom, first, and second sides 68, 70, 96, 
and 98, respectively, which, in the embodiment shown and 
described herein, may comprise the interior sides or 
surfaces of the top, bottom, first, and second sides 35, 
37, 28, 30, respectively, of the equipment cabinet 12. 
The first and second sides 96, 98 of device opening 14 are 
separated by a spaced distance that is greater than, or at 
least equal to, the width of a first device 16. 
Similarly, the top and bottom sides 68 and 70 of device 
opening 14 are separated by a spaced distance that is 
greater than, or at least equal to, the height of the 
first device 16 . 

The equipment cabinet 12 may also be provided with 
one or more front panels, such as front panel 50 to 
improve the overall appearance and aesthetic value of the 
equipment cabinet 12. The front panel 50 may be sized to 
extend between the first and second sides 96, 98 of the 
device opening 14 (or a device (e.g. 16) and the second 
side 98 of the device opening 14) and between the device 
or devices (e.g. 16, 36) and the bottom side 70 or top 
side 68 defining the device opening 14, as the case may 
be . 

The various sides 28, 30, 35 and 3 7 of the equipment 
cabinet 12 as well as the front panel 50 may be made from 
any of a wide range of materials suitable for the intended 
application, such as metal, wood or plastic. By way of 
example, in the embodiment shown and described herein, the 
various sides 28, 30, 35, 37 and the front panel 50 are 
formed from sheet metal. Alternatively, other materials 
and/or forming techniques may be used, as would be obvious 
to persons having ordinary skill in the art after having 
become familiar with the teaching of the present 
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invention. 

The first and second flange sections 64, 66 may 
comprise any of a wide variety of configurations suitable 
for the intended application. By way of example, in one 
5 preferred embodiment, the first and second flange sections 
64, 66 comprise integral portions of the first and second 
sides 28, 30, respectively, and are formed from sheet 
metal. The first and second flange sections 64 and 66 may 
be provided with a plurality of holes 69 therein to allow 

10 the front panel (s) (e.g., 27, 29) of the device (s) (e.g., 
16, 36) to be secured thereto. 

Similarly, the first and second mounting rails 32, 34 
and the side tab 76 may also be designed in various ways 
and made from any wide range of materials, such as metal 

15 or plastic, suitable for the intended application. In the 
embodiment shown and described herein, the first and 
second mounting rails 32, 34 are formed from sheet metal. 
The side tabs 76 comprise integral portions of the first 
and second side rails 32, 34 and may be formed in 

20 accordance with any of a wide variety' of processes well- 
known in the art for providing integral tabs to sheet 
metal members . 

With reference now primarily to Figure 2, the first 
device 16 iphay be provided with a chassis 48 suitable for 

25 holding the- various systems and components (not shown) 
that may be contained within the first device 16. In the 
embodiment shown and discussed herein, the chassis 48 
comprises a generally rectangularly shaped structure 
having a top surface 22, a bottom surface 24 and two 

30 opposed sides or surfaces 21 and 23. Alternatively, of 
course, other configurations are possible. 

The first device 16 may also be provided with an 
escutcheon or first front panel 27 which may be fastened 
to the equipment cabinet 12 by securing the first front 
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panel 27 to the first flange section 64 with a suitable 
fastener 88 (Figures 2, 3 and 5) (e.g., screws, rivets, 
adhesives, formed tabs and hooks, brackets, etc.). 

The chassis 4 8 of the first device 16 may be provided 
5 with a first channel member 56 therein (Figures 2 and 5) 
which, together with the bottom surface of the 24 of the 
chassis 48, defines a first mounting pathway 18. The 
first mounting pathway 18 is sized to slidably receive the 
support spar 20. Since the first mounting pathway 18 is 

10 contained within the chassis 48 of device 16, the support 
spar 20 does not extend downwardly beyond the bottom 
surface 24 of the chassis 48. 

It is generally preferred, but not required, that the 
channel member 56 which defines the pathway 18 be located 

15 at about the same fore-to-aft position as the fore-to-aft 
center of gravity 26 of the first device 16 (Figure 5) . 
So locating the pathway 18 at about the same fore-to-aft 
position as the center of gravity 26 minimizes the 
torsional (i.e. twisting) loads on the chassis 48 and 

20 allows a single support spar 20 to support the device 16. 

In the embodiment shown and described herein, the 
first channel member 56 comprises a continuous member 
having a cross-section in the shape of an inverted ''U, " 
although other cross -sectional configurations are 

2 5 possible, as would be obvious to persons having ordinary 

skill in the art after having become familiar with the 
teachings of the present invention. The first channel 
member 56 is attached to or mounted within the chassis 4 8 
of device 16 so that the channel member 56, along with the 

3 0 bottom surface 24 of device 16 defines the first pathway 

18. Since, in the embodiment shown and described herein, 
the channel member 56 has a cross-section in the shape of 
an inverted "U, " the pathway 18 defined by the channel 
member 56 and the bottom surface 24 of chassis 48 
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comprises a generally rectangularly shaped opening. 

While the first channel member 56 utilized in one 
preferred embodiment comprises a single, substantially 
continuous member, other configurations are possible. For 
example, in another embodiment, the channel member 56 
could comprise two or more separate pieces that are 
mounted to the chassis 48 in the manner already described. 
In still another embodiment, the channel member 56 is 
eliminated, in which case the pathway 18 is defined by 
openings provided in the opposed sides 21 and 23 of the 
chassis 48 that are sized to receive the support spar 20. 

The first channel member 56 may be made from any of 
a wide range of materials, such as metals or plastics, 
suitable for the intended application. In one preferred 
embodiment, the first channel member 56 is fabricated from 
sheet metal. Of course, the particular configuration of 
the first channel member 56 will be dictated by the 
material comprising the chassis for and the weight of the 
devices to be supported. 

The support spar 2 0 is best seen in Figures 2 and 4 
and may comprise an elongate member sized to be received 
by the first mounting pathway 18 provided in the first 
device 16. The support spar 20 has a length 40 (Figure 4) 
that is sufficient to allow the support spar 2 0 to extend 
between the first and second sides 2 8 and 30 of the 
equipment cabinet 12 (Figure 5) . More specifically, in 
the embodiment shown and described herein, the length 4 0 
of the support spar 2 0 is sufficient such that the first 
and second ends 42, 44 of the support spar 20 extend 
between the first and second mounting rails 32 (Figure 5) 
and 34 (Figures 3 and 5) affixed to the first and second 
sides 28, 30, respectively, of the equipment cabinet 12. 
The arrangement is such that the device 16 is supported on 
the one side directly by the first mounting rail 32 and on 
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the other side by the second mounting rail 34 via spar 20. 

As shown in Figures 3 and 5, the support spar may 
comprise a top surface 86 such that when the first and 
second ends 42, 44 of the support spar 20 engage the first 
and second mounting rails 32, 34, respectively, the top 
surface 86 is captured by side tabs 76 provided on the 
first and second mounting rails 32, 34. With the top 
surface 86 captured by the side tabs 76, the first and 
second ends 42, 44 of the support spar 20 are prevented 
from moving upwardly away from the first and second 
mounting rails 32, 34. 

It is generally preferred, but not required, to 
further secure the support spar 2 0 to the first and second 
mounting rails 32, 34. For example, in the embodiment 
shown and described herein, the support spar 2 0 may be 
secured to the first and second mounting rails 32, 34 by 
suitable fasteners 78 (Figure 3) , such as screws, rivets, 
adhesives, formed tabs and hooks, brackets, etc. With the 
support spar 2 0 secured to the first and second mounting 
rails, 32, 34, the support spar 20 is prevented from 
moving upwardly away from the first and second mounting 
rails 32, 34. 

The support spar 2 0 may be made from any of a wide 
range of materials, such as metals or plastics, suitable 
for the intended application. The support spar 2 0 may 
also be formed with any cross sectional shape that is 
suitable for the intended application. By way of example 
only, in one preferred embodiment, the support spar 20 is 
extruded from aluminum and has a generally rectangular and 
tubular cross section. 

As shown in Figures 2, 3 and 5, if only the first 
device 16 having a width less than the spaced distance 
between the first and second sides 96, 98 of the device 
opening 14 is to be mounted in the equipment cabinet 12, 
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a spacer sleeve 52 may be provided on support spar 2 0 to 
assist in holding the first device 16 against the first 
mounting rail 32. In one preferred embodiment, the wall 
thickness of the spacer sleeve 52 is made to be about 
equal to the wall thickness of the bottom surface 24 of 
chassis 48. Since the spacer sleeve 52 extends nearly to 
the end 44 of support spar 20, the spacer sleeve 52, not 
the support spar 20, directly contacts the mounting rail 
34. Consequently, the spacer sleeve 52 provides the 
necessary material thickness between the spar 2 0 and the 
mounting rail 34 so that the support spar 2 0 is level 
within the equipment cabinet 12 . Although it is not 
required, the spacer sleeve 52 may be secured to the 
second mounting rail 34 by a fastener 78 located at about 
the upper surface 87 of the spacer sleeve 52 (Figure 3). 

The spacer sleeve 52 may be fabricated from any of a 
wide range of materials, such as metals or plastics, 
suitable for the intended application. In the embodiment 
shown and described herein, the spacer sleeve 52 is 
fabricated from sheet metal and is sized to be slidably 
received over the support spar 20. 

As best seen in Figure 1, the equipment cabinet 12 
may be provided with a second device 36 sized to fit 
between the first device 16 and the second side 98 of the 
device opening 14, although such a second device 36 is not 
required. The second device 36 may be mounted adjacent 
the first device 16 so that the first and second devices 
16, 36 extend between the first and second sides 96, 98 of 
the device opening 14 (Figures 1 and 6) and rest on the 
first and second mounting rails 32, 34, respectively. Of 
course, the first and second devices 16, 36 may be 
positioned within the device opening 14 in any other 
convenient arrangement depending on the requirements of 
the particular application. 
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The second device 36 may be similar to the first 
device 16 and may be provided with a chassis 79 suitable 
for holding the various systems and components (not shown) 
that may be contained within the second device 36. In the 
embodiment shown and discussed herein, the chassis 7 9 
comprises a generally rectangularly shaped structure 
having a top surface 80, a bottom surface 82, and two 
opposed sides or surfaces 99 and 100 (Figure 6) . 
Alternatively, of course, other configurations are 
possible . 

The second device 36 may also be provided with an 
escutcheon or second front panel 29 which may be fastened 
to the equipment cabinet 12 by securing the second front 
panel 29 to the second flange section 66 with a fastener 
90 (Figure 6) (e.g., screws, rivets, adhesives, formed 
tabs and hooks, brackets, etc.), suitable for the intended 
application. 

The chassis 79 of the second device 36 may be 
provided with a second channel member 58 therein (Figure 
6) which, together with the bottom surface 82 of the 
chassis 79, defines a second mounting pathway 38. The 
second mounting pathway 38 is sized to slidably receive 
the support spar 20. Since the second mounting pathway 38 
is contained within the chassis 7 9 of device 36, the 
support spar 2 0 does not extend downwardly beyond the 
bottom surface 82 of the chassis 79. 

As was the case for the first device 16, it is 
generally preferred, but not required, to locate the 
pathway 38 at about the same fore-to-aft position as the 
fore-to-aft center of gravity 84 of the second device 36 
(Figure 6) . So locating the pathway 38 at about the same 
fore-to-aft position as the center of gravity 84 minimizes 
the torsional (i.e. twisting) loads on the chassis 79 and 
allows a single support spar to support both devices 16 
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and 3 6 . 

In the embodiment discussed herein, the second 
channel member 58 comprises one continuous member having 
an inverted "U" shaped cross section, although other cross 
sectional shapes could be used. Also, as was the case for 
the first channel member 56, the second channel member 58 
could comprise two or more separate pieces that are 
mounted to the chassis 79. Alternatively, a second 
channel member 58 need not be provided, in which case the 
mounting pathway 38 may simply be defined by openings 
provided in the opposed sides 99 and 100 of the chassis 
79 that are sized to receive the support spar 20. 

The second channel member 58 may be made from any of 
a wide range of materials, such as metals or plastics, 
suitable for the intended application. In one preferred 
embodiment, the second channel member 58 is fabricated 
from sheet metal. Of course, the particular configuration 
of the second channel member 58 will be dictated by the 
material comprising the chassis for and the weight of the 
devices to be supported. 

As best seen in Figure 6, the second mounting pathway 
3 8 may be substantially aligned with the first mounting 
pathway 18 when the first and second devices 16, 36 are 
positioned adjacent one another. When so aligned, the 
support spar 20 passes through the first and second 
devices 16, 36 by way of the first and second mounting 
pathways 18, 38, respectively, with the first and second 
ends 42, 44 of the support spar 20 extending between the 
first and second mounting rails 32, 34, respectively. The 
arrangement allows the weight of the first and second 
devices 16, 36 (the outboard ends of which rest directly 
on the first and second mounting rails 32, 34) , to be 
transferred to the equipment cabinet 12 via the support 
spar 20 and the first and second mounting rails 32, 34. 
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When devices 16, 36 are mounted adjacent one another, 
typical alignment specifications require those devices to 
be aligned to maintain a quality appearance (Figures 1 and 
6) . Due to necessary clearances and tolerances, however, 
device misalignment may occur. 

One method for ensuring the alignment of the devices 
16 and 36 is to secure them together. In one preferred 
embodiment, side 21 of the first device 16 is secured to 
side 99 of the second device 36 with a fastening device, 
such as a tab 54 (Figures 2 and 5) . The fastening device 
54 may be selected from any wide range of fastening 
systems or devices (e.g., screws, rivets, adhesives, 
formed tabs and hooks, brackets, etc.), suitable for the 
intended application keeping in mind that because the 
support spar 20 will support the weight of the devices, 
the fastener 54 does not require significant structural 
strength and rigidity. In an alternative embodiment, the 
support spar 2 0 is curved (Figure 4) such that the center 
46 of the support spar 20 is higher than its first and 
second ends 42, 44 when the support spar 20 is engaging 
the first and second mounting pathways 18, 38. In this 
alternative embodiment, the support spar 20 compensates 
for the clearance tolerances by lifting up the first and 
second devices 16, 36 at about the center 46 of the 
support spar 20. 

A second embodiment 110 of the rack-mount storage 
system according to the present invention is illustrated 
in Figure 7 and may include a first device 116 having a 
top surface 122 and a bottom surface 124 and defining a 
first mounting pathway 118. The rack-mount storage system 
110 may further include a second device 136 having a top 
surface 180 and a bottom surface 182 and defining a second 
mounting pathway 138. In this alternative embodiment, the 
first and second mounting pathways 118, 138 are located 
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adjacent the top surfaces 122, 180, respectively, such 
that when the support spar 12 0 is received by the first 
and second mounting pathways 118, 138 the support spar 120 
does not extend upwardly beyond the top surfaces 122 and 
180 of the respective devices 116 and 136. 

An alternative embodiment that is not shown may 
include a second support spar sized to be received by the 
second mounting pathway 38. To support the first and 
second devices 16, 36, a first support spar (e.g., 20) is 
first passed through the first device 16 by way of the 
first mounting pathway 18. The second support spar (not 
shown) is passed through the second device 3 6 by way of 
the second mounting pathway 38. The first support spar 
(e.g., 20) and the second support spar (not shown) are 
then secured to one another with a suitable fastener (not 
shown) , such as, for example, screws, rivets, adhesives, 
formed tabs and hooks, brackets, etc. To support the 
first and second devices 16, 3 6 within the equipment 
cabinet 12, the support spar 20 engages the first mounting 
rail 32 and the second support spar engages the second 
mounting rail 34. 

It is contemplated that the inventive concepts herein 
described may be variously otherwise embodied and it is 
intended that the appended claims be construed to include 
alternative embodiments of the invention except insofar as 
limited by the prior art. 
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